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Abstract 
The purpose of this research was conducted on health building BPJS, Surakarta, to adapt 
probabilistic modeling methods to controlling time and cost of the investment and construction 
projects. The paper considered the possibility of application of Program Evaluation and Review 
Technique (PERT) for the time control of construction project, and the Earned Value 
Management has been proposed as well as the control method for the project cost control. The 
study revealed the analyzing of earned value management that the work performance in first and 
second weeks the project got delay on the activities, from 3rd week until 14th week the project 
performance is faster and low budget, but on 15th week the project performance getting delay on 
the activities. By application program evaluation review technique on the rescheduling of remains 
activities of project from 16th week until 22th with total time is 7 weeks and total cost is Rp 
3,386,547,544.25, the total estimating time of project is 7±0.697 weeks with probability to done 
the project is 84.13%. 
 
Keywords: Construction management, Project management, Project control and 
monitoring, Earned value management (EVM), Program evaluation review technique 
(PERT).     
 
Abstrak 
Tujuan dari penelitian ini adalah untuk membangun BPJS, Surakarta, untuk mengadaptasi metode 
pemodelan probabilistik untuk mengendalikan waktu dan biaya proyek investasi dan konstruksi. 
Makalah ini mempertimbangkan kemungkinan penerapan Program Evaluation Review Technique 
(PERT) untuk pengendalian waktu proyek konstruksi, dan Earned Value Management telah 
diusulkan serta metode pengendalian untuk pengendalian biaya proyek. Studi tersebut 
menunjukkan analisis terhadap manajemen nilai yang diperoleh bahwa kinerja kerja pada minggu 
pertama dan kedua proyek mengalami penundaan dalam aktivitas, dari minggu ke 3 sampai 
minggu ke 14, kinerja proyek lebih cepat dan anggaran rendah, namun pada minggu ke 15 kinerja 
proyek mengalami penundaan kegiatan. Dengan teknik evaluasi program aplikasi penjadwalan 
ulang tetap, kegiatan proyek dari minggu ke 16 sampai 22 memakan waktu 7 minggu dan total 
biaya Rp 3.386.547.544,25, total estimasi waktu proyek adalah 7 ± 0,697 minggu dengan 
probabilitas untuk melakukan proyek tersebut. 84,13%. 
 
Kata kunci: Construction management, Project management, Project control and 
monitoring, Earned value management (EVM), Program evaluation review technique 









The development of civil engineering and planning technology in project 
management experiencing rapid revolution in the 1950 AD to solve many problem of 
project management such as planning, controlling, and monitoring of time, cost, and 
budget, as age advances in the field of project management technology. The development 
of project management has always been in parallel to the development of general trends 
in worldwide economics. The 1990s were all about globalization; they are about velocity 
and close to the edge of a new decade in which the world maybe has to face an economic 
recession. Nowadays, almost more than ever, everybody asks for project to return the 
world economy to its former speed. This also underlines the importance of continuous 
learning and development of project management capabilities in orgamsations to allow 
corporate teams in a fast changing world to work collaboratively in defining plans and 
managing complex projects by synchronizing team-oriented tasks, schedules, and 
resource allocations (Passenteim, 2009). 
This study will be controlling and monitoring project management using two 
methods, that are Program Evaluation and Review Technique (PERT) and Earned Value 
Management (EVM). The paper considered the possibility of application of Program 
Evaluation and Review Technique (PERT) for the time control of construction project, 
and the Earned Value Management has been proposed as well as the control method for 
the project cost control. The study revealed that in the first step is to improve the Program 
Evaluation and Review Technique for the control and management of construction 
projects, and to expand Earned Value Management to the possibility of taking into 
account the probabilistic character of the cost. 
2. METHODS 
At this research “project management monitoring and controlling using earned 
value management (EVM) and program evaluation review technique (PERT) to analyses 
and control the time and the cost of project and to determine scheduling planning of 





that project need to rescheduling or crashing the activities to avoid any problems with 
time and cost of project. 
2.1 Stages Research 
Step I: Start. 
Step II: A Literature Review. 
Step III: Data collection of project management. 
The achievement of the objectives of this phase of the study necessitates the 
collection of various data. First and foremost, the following terms are being defined to 
provide a common understanding of their usage for the purpose of this study; 
a. Primary data  
Primary data is data obtained by the review directly to the company that became 
the object of research and interviews with the company both leaders and employees, as 
well as by collecting the documents the company to be used Data for the study. Primary 
data needed for this study showing as below: 
1. Planning cost 
2. Actual cost 
3. Weekly reports 
4. Time schedule 
5. Budget 
6. Planning time 
7. Actual time  
b. Secondary data 
Secondary data were obtained through the study of literature by studying books 
and various other literature that deals with the topic discussed or data obtained from 
the agency or institution related to the research objectives. 
Step IV: From all the data that has been collected, analyzed of planning data and 
actual data; 





b. Analyzed of budget data. 
Step V: Controlling and monitoring of project and finding the estimating time of 
peoject. 
1. Earned Value Management 
Earned Value Management (EVM) is a technique method that is used to track the 
progress, advance and situation of the constructor project and prediction of the future 
performance of project. Earned Value Management is a management technique for 
implementation monitoring of project (Javier & Adolfo, 2011). Earned Value 
Management has been developed as tool for facilitating progress and performance project 
control (Agata, 2008). 
1. Earned Value Analysis  
Earned value analysis (EVA) is comparing the value of work done (actual work 
performance) with the value of work that should have been done (work performance 
schedule). 
1. Actual cost of work performed (ACWP). 
2. Budget cost of work scheduled (BCWS).  
3. Budget cost of wok performed (BCWP)  







Figure II.1 Earned value curves; this project is currently “today” over budget and behind 
schedule (Agata, 2008) 
a. Project status indicators 





Cost Variance (CV) is a measure of deviation between actual cost of work 
performed and budget cost of work performed until the date of recording progress in 
money units. If the result of Cost Variance (CV) is negative, that mean the project is over 
budget: 
𝐶𝑉 = 𝐴𝐶𝐸𝑃 − 𝐵𝐶𝑊𝑃 
 
Schedule Variance (SV) is a measure of deviation between the actual progress 
(budget cost of work performed) and the planned progress (budget cost of work schedule). 
Though it is explain as time deviation, it is expressed in money units. In other words, it is 
the difference between the planned cost of works that have been done and planned cost 
of works that should have been done by the reporting date. If the result of schedule 
variance is negative, that mean the project get a delay: 
𝑆𝑉 = 𝐵𝐶𝑊𝑃 − 𝐵𝐶𝑊𝑆 
Cost Performance Index (CPI) is compares the planned (budget cost of work 
performed) and actual value of works done (actual cost of work performed), if the value 
of cost performance index less than 1, it indicates that the project has consumed more 






Schedule Performance Index (SPI) is compares the planned cost of works done 
(budget cost of work performed) with planned cost of works planned (budget cost of work 











2. Tool of project control time (Program evaluation review technique) 
a. Program evaluation review technique 
Program Evaluation and Review Technique (PERT) is a method of project 
management for monitoring, controlling and estimating time of project, program 
evaluation and review technique (PERT) is tools to estimate the activities time and 
estimating total time of project and the possibility to done the project base on the 
planning. Program evaluation and review technique (PERT) was primarily developed in 
1958 AD and 1959 AD to meet the needs of the age of massive development engineering 
where the techniques of Taylor and Gantt were impracticable. During that time, program 
evaluation and review technique PERT has spread rapidly throughout almost all 
industries. At about the same time, the DuPont Company inaugurated a similar technique 
known as the critical path method (CPM), which also has spread widely, and critical path 
method (CPM) is essentially concentrated in the construction and process industries 
(Haeold, 2009). 
In the early 1960s, the basic requirements of PERT/time as determined by the 
Navy were as follows: 
1. All of the individual tasks to complete a project must be clear enough to put down in 
a network diagraming, which include events, tasks and activities; i.e., follow the 
work breakdown structure (WBS). 
2. Events and activities must be sequence on the network under a highly logical set of 
ground rules that allow the determination of critical path and subcritical paths. 
Network diagraming may have more than one hundred events, but not less than ten. 
3. Time estimates must be made for each activity on a three-way basis. Optimistic, most 
likely, and pessimistic elapsed time figures are estimated by the planner or manager 





4. Critical path and slack times are calculated. The critical path is that sequence of 
activities and events whose implementation will require the longest time of activities 
sequence. 
b. Estimating Activity Time 
To estimating activities time it need to determine the elapsed time between 
activities requires that responsible functional managers evaluate the status and recognize 
the their best estimates. The calculations for critical paths and slack times in the previous 
sections was based on these best estimates. 
In this ideal situation, the functional manager of project should have at his 
conductance a big volume of historical data of project from which to make his estimates. 
Clearly, the more historical data project is available, the more dependable the estimate. 
However, include events, tasks and activities that are nonrepetitive. In this case, the 
functional managers of project must submit their estimates using three possible perfecting 
assumptions: 
1. Optimistic completion time: This time assumes that the activities will go according 
to plan and with less difficult. This should occur approximately 1 percent of the 
activities time. 
2. Pessimistic completion time: This time assumes that activities will not go according 
to plan with must difficulties that will develop. This should also occur 
approximately percent of the activities time. 
3. Most likely completion time: This is the normal time of the activities that, in the 
mind of the functional manager, would most often occur should this effort be 
reported over and over again. 
The estimating time fund by these three times assumptions can be combined into 
a single expression for expected time, two assumptions must be made. The first 
assumption is that the standard deviation, σ, is one sixth of the time requirement range. 
This assumption stems from probability theory, where the end points of a curve are three 
standard deviations from the mean. The second assumption requires that the probability 





The expected time for the events can be found from the formula: 
𝑡𝑒 =




te =expected time, 
 a = most optimistic time, 
 b = most pessimistic time,  
and m = most likely time. 
c. Mating Total Project Time 
In order to calculate the probability of complete the project on time, the standard 






Where σte is the standard deviation. 
te  is the expected time.  
The variance, υ, which is the square of the standard deviation. The variance is 
mostly useful for comparing the expected values. However, the standard deviation using 
just as easily, except that we must identify whether it is a one, two, or three sigma limit 
deviation (Agyei, 2015) . Figure II.2 shows the critical path of project, the corresponding 
values from which the expected times were calculated, as well as the standard deviations. 
The total of critical path the standard deviation is calculated by root square of the sum of 














The purpose of calculations total stander deviation σtotal to allow for the manager 
to establish a dependability spacing for each activities of critical path. From statistics, by 
using a normal distribution, the manager knows that there is a 79 percent chance of 
complete the project within 1 standard deviation, a 95 percent chance within 2 standard 
deviations, and a 98 percent chance within 3 standard deviations (DTMB, 2014). 
Step VI: Discussion 
Step VII: Conclusions and suggestions 
Step VIII: Finish 
In order to carry out the research can be processed well then created a flowchart 
to explain the process of the research start from beginning to the end of the study, can be 
seen in Figure III.1. 
3. RESULTS AND DISCUSSION 
Construction project of BPJS building was built by the company PT. Penta 
Powerindo Electo which acts as a contractor. The construction of BPJS building project 
in Surakarta, was planned start in August 2016 and completed in December 2016 with a 
total time for 22 weeks, with project cost of Rp. 5,989,241,997.65 + PPN 10% to Rp. 





need to reschedule the remains works to complete the work on 22 weeks. To monitoring 
and control the project, it need to analyse the cost of budget by earned value management, 
and to rescheduling and estimate time of the remains time of project by PERT to find the 
percentage for complete the work on 22th week. 
3.1. Earned Value Analysis: 
Generally, the calculations of earned value analyse are based on actual cost of 
work performance (ACWP), budget cost of work schedule (BCWS), budget cost of work 
performance (BCWP), and analysis of project implementation, taken from the weekly 
report of project. To calculate the cost variance (CV), schedule variance (SV), cost 
performance index (CPI), and schedule performance index (SPI). 
3.1.1. Analysis of Cost Variance (CV) and Schedule Variance (SV) 
The calculation start from 1st week until 15th week of project implementation. The 
analysis was conducted to determine the use of project budget and to identify the 
implementation of work within a specific time. Results of calculation of Cost Variance 
(CV) and Schedule Variance (SV) can be seen in the table III.1: 
Table III.1. Calculations of cost variance (CV) and schedule variance (SV). 
 
Time ACWP BCWS BCWP
(Week) Cumulative Cumulative Cumulative
1 1,025,000.00Rp        6,588,166.20Rp         1,197,848.40Rp         5,390,317.80-Rp      172,848.40Rp         
2 9,887,500.00Rp        13,176,332.39Rp       10,780,635.60Rp       2,395,696.80-Rp      893,135.60Rp         
3 104,612,500.00Rp    88,640,781.57Rp       114,993,446.35Rp     26,352,664.79Rp    10,380,946.35Rp    
4 219,382,224.56Rp    164,105,230.74Rp     240,767,528.31Rp     76,662,297.57Rp    21,385,303.75Rp    
5 280,925,549.58Rp    239,569,679.91Rp     327,012,613.07Rp     87,442,933.17Rp    46,087,063.49Rp    
6 558,288,857.61Rp    288,681,464.29Rp     613,298,380.56Rp     324,616,916.27Rp  55,009,522.95Rp    
7 855,030,145.37Rp    406,669,531.64Rp     939,113,145.23Rp     532,443,613.59Rp  84,082,999.86Rp    
8 1,040,504,157.56Rp 524,657,598.99Rp     1,142,747,373.15Rp  618,089,774.16Rp  102,243,215.59Rp  
9 1,097,898,333.42Rp 577,362,928.57Rp     1,206,233,338.33Rp  628,870,409.75Rp  108,335,004.91Rp  
10 1,356,682,804.89Rp 637,255,348.55Rp     1,473,952,455.62Rp  836,697,107.07Rp  117,269,650.73Rp  
11 1,567,760,164.73Rp 860,055,150.86Rp     1,721,907,074.32Rp  861,851,923.46Rp  154,146,909.59Rp  
12 1,758,933,726.00Rp 1,113,400,087.36Rp  1,932,129,468.44Rp  818,729,381.08Rp  173,195,742.44Rp  
13 1,938,245,627.20Rp 1,485,930,939.62Rp  2,128,576,605.96Rp  642,645,666.35Rp  190,330,978.76Rp  
14 2,161,749,742.66Rp 1,975,252,010.82Rp  2,374,135,527.87Rp  398,883,517.04Rp  212,385,785.21Rp  






From the calculations of Cost Variance and Schedule Variance can analysis the 
weekly work performed on 1st week until 15th are over budget or not. The analysis of Cost 
Variance (CV) and Schedule Variance are showing on the table III.2: 
Table III.2 Description relation between Cost Variance (CV) and schedule variance (SV). 
Time SV CV Information 
1 -5390317.80 172,848.40 Work is overhead than the plan cost lower then budget 
2 -2395696.80 893,135.60 Work  is overhead than the plan cost lower than budget 
3 26,352,664.79 10,380,946.35 Work done faster than the schedule and cost smaller with budget 
4 76,662,297.57 21,385,303.75 Work done faster than the schedule and cost smaller with budget 
5 87,442,933.17 46,087,063.49 Work done faster than the schedule and cost smaller with budget 
6 324,616,916.27 55,009,522.95 Work done faster than the schedule and cost smaller with budget 
7 532,443,613.59 84,082,999.86 Work done faster than the schedule and cost smaller with budget 
8 618,089,774.16 102,243,215.59 Work done faster than the schedule and cost smaller with budget 
9 628,870,409.75 108,335,004.91 Work done faster than the schedule and cost smaller with budget 
10 836,697,107.07 117,269,650.73 Work done faster than the schedule and cost smaller with budget 
11 861,851,923.46 154,146,909.59 Work done faster than the schedule and cost smaller with budget 
12 818,729,381.08 173,195,742.44 Work done faster than the schedule and cost smaller with budget 
13 642,645,666.35 190,330,978.76 Work done faster than the schedule and cost smaller with budget 
14 398,883,517.04 212,385,785.21 Work done faster than the schedule and cost smaller with budget 
15 -70074131.37 228,457,500.88 Work is overhead than the plan cost lower then budget 
The analysis of cost variance (CV) and schedule variance (SV) of work 
performance can be showing on graphic below: 
 



















3.1.2. Analysis of Cost Performance index (CPI) and Schedule Performance Index 
(SPI) 
The calculations of cost performance index and schedule performance index are 
showing on the table III.8 Analysis of schedule performance index and cost performance 
index. 
Table III.3 The calculation of schedule performance index (SPI) and cost 
performance index (CPI). 
 
From the calculations of cost performance index and schedule performance index 
to analysis the timework performed of project from the 1st week until 15th week, the 







Time ACWP BCWS BCWP
(Week) Cumulative Cumulative Cumulative
1 1,025,000.00Rp         6,588,166.20Rp         1,197,848.40Rp         0.18 1.17
2 9,887,500.00Rp         13,176,332.39Rp       10,780,635.60Rp       0.82 1.09
3 104,612,500.00Rp     88,640,781.57Rp       114,993,446.35Rp     1.30 1.10
4 219,382,224.56Rp     164,105,230.74Rp     240,767,528.31Rp     1.47 1.10
5 280,925,549.58Rp     239,569,679.91Rp     327,012,613.07Rp     1.37 1.16
6 558,288,857.61Rp     288,681,464.29Rp     613,298,380.56Rp     2.12 1.10
7 855,030,145.37Rp     406,669,531.64Rp     939,113,145.23Rp     2.31 1.10
8 1,040,504,157.56Rp  524,657,598.99Rp     1,142,747,373.15Rp  2.18 1.10
9 1,097,898,333.42Rp  577,362,928.57Rp     1,206,233,338.33Rp  2.09 1.10
10 1,356,682,804.89Rp  637,255,348.55Rp     1,473,952,455.62Rp  2.31 1.09
11 1,567,760,164.73Rp  860,055,150.86Rp     1,721,907,074.32Rp  2.00 1.10
12 1,758,933,726.00Rp  1,113,400,087.36Rp  1,932,129,468.44Rp  1.74 1.10
13 1,938,245,627.20Rp  1,485,930,939.62Rp  2,128,576,605.96Rp  1.43 1.10
14 2,161,749,742.66Rp  1,975,252,010.82Rp  2,374,135,527.87Rp  1.20 1.10






Table III.4 Specification analysis of results CPI and SPI 
 
 
Figure III.2 Graphic analysis of CPI and SPI. 
Timw
(Week)
1 0.18 1.17 The project is late with a smaller or less cost
2 0.82 1.09 The project is late with a smaller or less cost
3 1.30 1.10 The project faster with smaller or less cost
4 1.47 1.10 The project faster with smaller or less cost
5 1.37 1.16 The project faster with smaller or less cost
6 2.12 1.10 The project faster with smaller or less cost
7 2.31 1.10 The project faster with smaller or less cost
8 2.18 1.10 The project faster with smaller or less cost
9 2.09 1.10 The project faster with smaller or less cost
10 2.31 1.09 The project faster with smaller or less cost
11 2.00 1.10 The project faster with smaller or less cost
12 1.74 1.10 The project faster with smaller or less cost
13 1.43 1.10 The project faster with smaller or less cost
14 1.20 1.10 The project faster with smaller or less cost















3.2.Program Evaluation Review Technique  
3.2.1. Estimating activities time 
Determining the elapsed time between events requires that responsible functional 
managers evaluate the situation and submit their best estimates. The calculations of 
estimating activity time can be showing of the table below: 
Table III.5. Estimating activity time of project: 
No ACTIVITY Node 
Time (Week)  Time estimates 
te SD variance 
Normal o m b 
1 Preparation, Infrastructure and Support A 7 7 7 7 7 0 0.000 
2 Roof Works E 1 0.5 1 2 1.08 0.25 0.063 
3 Wall and Coating Work F 3 1 3 4 2.83 0.5 0.250 
4 Door frame, Window and Partition G 3 2 3 3.5 2.92 0.25 0.063 
5 Floor Coating and Water Proofing H 2 1 2 3 2.00 0.33 0.111 
6 Ceiling Work I 3 2 3 4 3.00 0.33 0.111 
7 paint work  J 1 0.5 1 2 1.08 0.25 0.063 
8 Sanitary Works K 3 2 3 5 3.17 0.5 0.250 
9 Other Jobs L ` 2 4 5 3.83 0.5 0.250 
10 Plumbing Work M 2 1 2 2.5 1.92 0.25 0.063 
11 Electrical Works N 2 1 2 3 2.00 0.33 0.111 
12 Air Conditioning Works (AC) O 1 0.5 1 1.2 0.95 0.117 0.014 
13 Telephone Work P 2 1 2 2.5 1.92 0.25 0.063 
14 Installing CCTV Q 1 0.5 1 1.5 1.00 0.167 0.028 
15 Network Works R 1 0.5 1 1.5 1.00 0.167 0.028 
16 Fire Alarm Works S 1 0.5 1 1.5 1.00 0.167 0.028 
17 Sound Work T 2 0.5 2 3 1.92 0.42 0.174 
18 Lightning Protection Works U 1 0.5 1 2 1.08 0.25 0.063 
TOTAL  - 7       6.867     
Form the calculation on the table above can be showing the estimating time for 
etch activities and stander deviation for etch activities. 
3.2.2. Estimating total time of project and probability  






3.2.2.1.Find the critical path of project 
The critical path of project is F, H, J, and U with total time 7 week as showing in 
the figure below: 
 
Figure III.3. The critical path of project 
 
3.2.2.2.Calculate the project variance σp2 
Calculate the project variance con be funding by sum of the variances along the 
critical path: 
𝜎𝑝
2 = 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑠 𝑎𝑙𝑜𝑛𝑔 𝑡ℎ𝑒 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑝𝑎𝑡ℎ 
𝜎𝑝
2 = 0.25 + 0.111 + 0.063 + 0.063 = 0.486 
 
3.2.2.3.Calculate the standard deviation 
The standard deviation for the project can calculate by sum the stander deviation 
along the critical path or by take the square root of the project variance  
𝜎𝑝 = √𝜎𝑝2 






 That mean the duration of the project is going fast or delay ±0.697 week 
3.2.2.4.The probability duration of project  
The probability for this project it need to assumption some time duration to find 
how many percent that rescheduling of project can be done on time or need to 
reschedule again. To find the probability of rescheduling need to calculate the 
stander score (z- score). The equation of z- score is: 
𝑧 =
𝐷𝑢𝑒 𝐷𝑎𝑡𝑒 − 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐷𝑎𝑡𝑒
𝜎𝑝
 
Then: z is stander score. 
 Due Date is time of rescheduling 7 week. 
 Expected Date can get by assumption. 
And σp is standard deviation of project. 





From the normal distribution table z = 1.43 the probability to finish the project is 
92.36%. 





From the normal distribution table z = 1 the probability to finish the project is 
84.13%. 









From the normal distribution table z = 0.191 the probability to finish the project 
is 57.53%. 





From the normal distribution table z = 0the probability to finish the project is 
50.00%. 





From the normal distribution table z = -1 the probability to finish the project is 
15.87%. 
3.3. Discussions 
From the results of analysing and calculation in BPJS project above, it can be 
consider the project as: 
1. Form the analysis of project data the delay occurs in week 15th with progress 
of the implementation of project is lower than the progress of the planning; 
with the Percentage of the implementation is 42.60% and 43.  
2. From the calculation of earned value management, the project progress 
implementation: 
a) Week 1 to week 2, the project work is completed late than the planning 
with cost lower than the budget. 
b) Week 3 to week 14, the project work done faster than the planning with 
less than the budget. 





3.  By the calculation of program evaluation and review technique the probability 
for finish all the activities on 7 weeks with the expected time is 6.3 weeks is 
84.13%, that mean the rescheduling of the project is good and safe for done all 
the activities on 7 weeks. 
4. Conclusions and Recommendations 
4.1  Conclusions 
This study case conducted on BPJS project to applicate earned value management 
(EVM) and program evaluation and review technique (PERT) for monitoring and 
controlling to avoid over budget and delay of project time. From this research can be 
consider the following: 
1. By the calculation of earned value management (EVM) the project performers  
has delay on the first two weeks and then the work performers become fast 
after two weeks until 15th week the work performers get delay again.  
2.  Rescheduling the project to finish all the activities on 22 week.  
3. By the calculation of program evaluation and review technique the probability 
for finish all the activities on 7 weeks with the expected time is 6.3 weeks is 
84.13%, that mean the rescheduling of the project is good and safe for done 
all the activities on 7 weeks. 
4.2  Recommendations  
Based on the research there are some things that are recommended for further: 
1. The planner project must take into consideration the estimate time and cost for the 
activities of project.  
2. The planner project must use network diagram to analyze the total time of project 
and find the critical paths of project. 
3. The planner project must use PERT after planning project to recognize the 
probability to done the project on time. 
4. The manager must calculate the earned value and analyze the project weekly to 
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